comfort, for observing them in disease, and for examining them after death. Animal accommodation and laboratories must be intimately related, and skilled stockmen must be available.
Economics ofLarge Animal Experiments
Purchase and maintenance of animals constitute a major part of the cost of investigating diseases of farm animals. This cost can be reduced by attaching to a laboratory a farming enterprise in which animals can be bred for experiment and in which much of their food can be produced. A farm of this type should be large rather than small in relation to the laboratories it serves, because animals surplus to experimental requirements can always be sold, and as farms become larger labour-saving devices such as bulk handling of food can be developed; large farms can employ specialist staff to keep to a minimum the outlay on maintenance of machinery and buildings. The larger the farming enterprise associated with a veterinary laboratory the smaller the cost of the experimental animal component in the investigation of animal disease.
An Experiment with Scrapie as an Example ofthe Importance ofthe Experimental Animal in Veterinary Researth Scrapie is a slowly progressive, fatal degenerative disease of the central nervous system of sheep. It can be transmitted through animals in series by experimental inoculation. The transmissible agent has not been identified, but there are many reasons for believing that it is not a conventional agent such as a virus. In spite ofextensive research, there is no method of detecting the scrapie agent other than by its ability to produce scrapie when inoculated into animals. Thus, without experimental animals research on scrapie would be impossible.
It had long been suspected that genetical makeup might be important in the transmission of scrapie among sheep, and some years ago an experiment was carried out at Compton to determine the relative susceptibility to the disease of twenty-four different breeds. Details of this experiment are given in Table 1 . The scale of the experiment had to be considerable because of the suspected low susceptibility of some breeds, and it had to last for two years because of the known long incubation period in experimental scrapie in sheep. Planning and prosecution of the experiment involved the important ingredients of all long-term experimentation with farm animalsgood housing, good husbandry, accurate recording, careful observation and veterinary supervision. This experiment established beyond doubt that there are wide variations among breeds of sheep in susceptibility to scrapie. Also, because of the clinicopathological similarity of scrapie to at least two human diseaseskuru and Jakob-Creutzfeldt diseaseit indicated that genetical make-up may also be important in human degenerative diseases of the central nervous system. The laboratory animal has played an important part in our growing understanding of the pathogenesis of many diseases. The detailed study of the normal animal essential to the proper control of many experiments has also led to the accumulation of much valuable physiological data which, in turn, permits a more rational choice of animal for particular studies. This is extremely important; the undue emphasis placed on the role of 5-hydroxytryptamine in acute inflammation in early experiments resulted from the use of swelling of the rat hind-paw as an indication of the response to injuryit was subsequently found that large numbers of mast cells were present in this situation. Similarly, the singular reactivity of the guinea-pig skin to various immunoglobulin classes affected our views of some hypersensitivity phenomena for many years.
Adequate knowledge of the several characteristics of a tissue may also permit the acquisition of more data from an experiment. The pig aorta, for example, resembles that of man closely in histological terms and, in addition, its growth rate is similar to that of the human aorta during the first year of life (Detweiler 1966) . The young pig is therefore a very suitable animal for the assessment of suture materials and techniques in the surgery of congenital heart disease, where vascular anastomoses in shunting and reconstructive procedures must 'grow' with the child.
Direct comparisons may be made in simpler circumstances. In evaluating injury to the bowel due to the various types of clamps used in gastrointestinal surgery, the existence of terminal vasculature with a comparable pattern to that in man is probably sufficient to permit assessment of relative degrees of damage. In studying the response of the pulmonary artery to banding procedures, the type of injury to the arterial wall produced by the band is consistent, and the evaluation of different materials might be carried out in various animals with a surgically accessible pulmonary artery.
In certain circumstances a different type of selection of animal is appropriate. The use of the Medical Research Council classification of animals by 'star' class, with reference to their bacterial flora, is an invaluable aid to those working in the field of infectious diseases. In studying the tissue response to agents causing granulomatous inflammation, for example, some quantitative assessment of cellular response is of great importance. This is practicable only in animals known to be free of various pathogens, and in certain circumstances free of all other infection. The weights of various organs can be shown to provide an excellent method of measuring a cellular response provided that 'non-specific' immune activation of the reticulo-endothelial system does not occur. In addition, the spread of the infection in the animals may be affected by a concurrent infection.
These examples have dealt with experiments designed to examine the effects of various 'manorientated' projects. There is a two-way traffic, however, and the study of spontaneously occurring animal diseases has yielded valuable information about the pathogenesis of human disease and provided useful models for the evaluation of therapy. The New Zealand Black mouse and its hybrids are valuable animals for the study of autoimmune haemolytic anwmia, and for glomerular disease (Barnes et al. 1968 ). Cytotoxic therapy in these animals has been of value in the evolution of similar therapy in man. The spontaneously occurring myeloma of the Balb/C mouse has also provided an experimental model of obvious relevance in the assessment of therapy. Studies by Hobbs and co-workers have shown that certain parameters, e.g. invasion of the abdominal wall following the initial ascitic phase, may be of particular value in assessment of therapy, as may the correlation between circulating myeloma protein levels and tumour cell numbers (J R Hobbs 1971, personal communication).
Information of a different kind may also be obtained from animal tumours. The transplantable testicular teratocarcinoma of the mouse (Strain 129, Stevens & Little 1954) enables separation of embryoid bodies of various kinds to provide evidence for the origin of certain tumours. Cloning embryoid bodies gives ectodermal, mesodermal or neural tissue in various cultures and may also result in teratomata. In addition, tumours of the extra-embryonic membranes may be produced, providing evidence for a common origin of all these tumours from a totipotential cell and resolving some of the problems of their interrelationships.
Finally there are occasions where two-way traffic, from man to animal and animal to man, has improved our understanding of various conditions. This is exemplified by the work of Good et al. (1966) , whose studies of the phylogeny of the immune response, prompted by the occurrence of various immune deficiency states in man, have widened our understanding of the pathogenesis of these conditions and introduced various important concepts, such as the 'two component' theory of immunoresponsive tissues. It seems likely that better understanding of spontaneously occurring disease in animals and of animal physiology will greatly improve the future 'yield' in experimental work. 
Physiology
As a basis for my theme I have taken the animals used in the experiments described in the 333 papers that appeared in one year in the Journal ofPhysiology, ending in May 1971 (22 numbers, some 5,500 pages). Some, of the papers were from abroad.
The 333 articles may be roughly classified as follows: nervous system 89, muscle 55, digestion 37, special senses 31, circulation 29, kidney 16, respiration 15, temperature regulation 13, blood 12, endocrines 12, skin 10, reproduction 5, foetal 3.
The animals involved, arranged in order of the number of papers relating to each kind, were as follows: cat 81, rat 57, frog 30, rabbit 25, man 24, guinea-pig 19, dog 15, sheep 15, squid 11 and
